A Focal Adhesion Kinase-Derived Peptide Binds the Src SH3 Domain in Two Orientations, As Demonstrated Using Paramagnetic Nuclear Magnetic Resonance.
SH3 binding peptides contain polyproline helices and are classified according to their binding orientations as N-to-C-terminal or C-to-N-terminal. We have tested the hypothesis that such a peptide binds in both orientations but with different populations. A focal adhesion kinase (FAK)-derived peptide was tested for its binding orientation on the Src SH3 domain. Paramagnetic tags were introduced at several positions on the SH3 domain, and on the basis of the paramagnetic relaxation enhancements (PREs) of the amide protons, the positions of the paramagnetic centers were determined. Two peptides were synthesized with (13)C-enriched Ala or Pro, at the N-terminal or C-terminal side of the peptide, and the intermolecular PREs were measured. The results provide compelling evidence that the FAK-derived peptide binds the SH3 domain in two orientations. In the major state, the SH3 domain binds the peptide in the N-C orientation, whereas 20% of the time, the peptide binds in the C-N orientation. We conclude that the distinction between N-C and C-N orientations, which is based on crystal structures, might be artificial. The pseudosymmetric nature of the polyproline helix might allow for binding in both orientations in the solution state.